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Effects of Steam-Dried Hizikia fusiformis Powder
on the Quality Characteristics in Wet Noodles
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Dept. of Hotel Culinary Arts, Cheju Halla College

Abstract

To establish an optimum formula for processing wet noodles with steam-dried Hizikia

fusiformis flour(SHF), it was incorporated into wheat flour by the ratio of 0, 1, 3, 5, 10

and 20%based on a flour weight. Application of 2%mehthylcelluose(MC) to improve the

texture of noodles mixed with SHF was also attempted. Evaluation was performed on the

dough rheology and wet noodle quality, such as cooking characteristics, mechanical texture

properties, sensory value and shelf-life. Water absorption rate of the composite flour

increased linearly as the content of SHF increased from 1% to 10%, and noodle sheet-

formation was also acceptable in the same content level. The weight and volume of cooked

noodles were decreased, and turbidity of soup was, if exceeding more than 5% of SHF,

increased constantly. However, these problems could be remarkably resolved in SHF plus

2% MC. Texture profile analysis of cooked noodles showed an increase of hardness,

gumminess, and chewiness up to 5% SHF. The results of sensory evaluation showed that

cooked noodles containing 5% SDF were acceptable as much as wheat four noodles in

terms of color, texture, taste and flavor. Based on cooking properties, rheological and

sensory evaluation, addition of 5% SHF plus 2% MC was suggested to be suitable for

making wet noodles, of which the shelf-life was estimated to be 8 days at 5 .
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. :

170 × 3.6 4 ,

. : ,

. : 80mesh 100mesh

, 18 .

Deshpande (1982), Medcal Gilles(1965)

. , 2g 40mL 3,200rpm 30

, 1

.

(1996)

. ( 1 , ) 200g, 4g,

98.24mL , (Ho-

bart, A-1201, USA) , 1 (

) 2

2 . 1

, (Atlas Electric Mod 150, OMC Marcato, Italy) 3

2mm,

4mm . 20

. 1%,

3%, 5%, 10%, 20%(w/w) 10

,

. 2% methylcellulose (MC,

) .

(1973) 50g 600mL 15

, , , .
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1

1 .

500mL

. ( ) 1L

(Shimazu UV-1201, Japan) 675nm

.

(texture profile analysis) (1973)

Texture Analyser(XT, RA Dimension V3.7A., Texture Ana-

lyser Unit 105, Stable Micro Systems, Haslemere, England) hardness,

cohesiveness, adehesiveness, spinginess, gumminess, chewiness

<Table 1> .

(6 )

2% Mehycellulose(MC) (5 )

2 3 . 10

( ) . ,

, , (hardness: ), (chewiness:

), (gumminess:

) , 5 .

1 5 .

( )

<Table 1> Condition of operation in texture profile analysis

Instrument XT. RA Dimension V3.7A Texture Analyze

Test type T.P.A

Sample area 78.5mm

Test speed 0.5mm/s

Time 2.00s

Distance 50.0%

Force threshold 20.0g
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.

(5% + MC 2%) PE 5, 20

10 . 10g

Stomacher(Mayo, France) 1mL ,

PCA(plate count agar) 35

.

(1996)

10

, .

‘3= ’, ‘2= ’, ‘1= ’ 3 .

, ( ) .

SPSS/PC-10 (ANOVA) Dun-

can (Ducan's multiple range test) ,

Pearson's correlation .

.

(water binding capacity)

80mesh 100mesh 232% 253% , 209.3%

(Table 2).

,

.

(De-

shpande et al. 1982),

(Beleia et al. 1980). 100mesh

.
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<Table 2> Water holding capacity(WBC) of Hizikia fusiformis powder and wheat flours

Powder size Flour WBC(%)1)

80 mesh Hizikia fusiformis 232±4.18
b2)

100 mesh Hizikia fusiformis 253±5.12a

wheat 211±3.05
c

1) Mean±SD (n=3).

2) Mean with different letter are significantly different by Duncan's multiple range test (p<0.05).

(0 20%) MC(2%)

<Table 3> . ,

, MC . MC

, 20% . MC

, 5%

,

<Table 3> Effect of different Hizikia fusiformis amount and methylcellulose (MC) addi-

tion on optimal water addition and sheet formation in noodles

Hizikia

contents(%)
MC addition1)

Optimal water

addition(%)

Appearance of sheet

formation

0 None 49.5±4.2
2)

good

1
None 53.5±3.4 good

MC 53.8±2.1 good

3
None 56.8±1.6 good

MC 57.5±3.2 good

5
None 60.1±5.1 good

MC 60.7±4.6 good

10
None 65.4±2.7 bad

MC 67.2±3.3 good

20
None 70.3±3.4 bad

MC 71.9±5.2 good

1) 2% MC addition.

2) Mean±SD (n=3).
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.

<Table 4> .

3% ,

. , ,

.

5%

,

.

MC . 2% MC

, , , MC

,

. , , ,

25 50% 1.5% GMS(glyceryl monostearate) Methocel

, ,

<Table 4> Cooking quality of noodles containing various Hizikia fusiformis powder and

2%methylcellulose(MC)

Cooking

characteristics

MC

addition

Hizikia fusiformis content(%)

0 1 3 5 10 20

Weight of

cooked noddle(g)

None
164.4ab

±14.7
1)

168.5a2)

±11.6

168.8a

±13.5

158.5c

±12.3

151.8d

±12.5

149.7d

±15.8

MC -
167.5

a

±13.1

165.8
a

±12.7

159.2
b

±13.5

160.9
b

±13.2

160.1
b

±16.9

Volume of

cooked noodle(mL)

None
150b

±13.5

155a

±12.7

156a

±14.8

145b

±13.4

140c

±12.9

140c

±16.1

MC -
153

±12.5

156

±14.3

154

±11.2

151

±10.8

149

±15.7

Turbidity of

cooked water

(O.D. at 675nm)

None
0.15

b

±0.02

0.12
b

±0.01

0.13
b

±0.02

0.14
b

±0.01

0.21
ab

±0.03

0.25
a

±0.05

MC -
0.011

b

±0.006

0.016
ab

±0.008

0.02
a

±0.005

0.02
a

±0.007

0.02
a

±0.005

1) Mean±SD (n=3).

2) Mean with different letter are significantly different by Duncan's multiple range test (p<0.05).
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( 1973).

xanthan gum 1%

( 1982).

MC <Fig. 1>

. (hardness) 3%

5% .

.

( 2005),

. MC

MC . (spring-

ness) , MC

. (gumminess) (chewiness)

3% ,

MC . (co-

hesiveness) ,

gluten .

( 1974), MC

. (adhesiveness)

,

(fucoidan,

alginic acid) . (1982)

, ,

.

,

, , 5%

. 5% ,

(MC)

.
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<Fig. 1> Effect of different Hizikia fusiformis contents(steam-dried Hiziki; SDH) and 2%

methylcellulose(MC) addition on hardness (dyne/cm2), adhesiveness, cohesiveness, springness,

gumminess(g), and chewiness(g) of the cooked noodles( : SDH, : SDH+2%MC).

<Table 5>
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<Table 5> Sensory evaluation of cooked wet noodles with various Hizikia fusiformis pow-

der and 2%methylcellulose(MC) addition

Sensory

characterstics

MC

addition

Hizikia fusiformis content(%)

0 1 3 5 10 20

Color

None
2.5

b

±0.741)
2.7

ab2)

±0.54

3.1
b

±0.46

3.8
a

±0.73

2.5
b

±0.83

1.8
c

±0.92

MC -
2.6

c

±0.46

3.2
ab

±0.38

3.6
a

±0.47

2.6
c

±0.72

2.2
c

±0.52

Flavor

None
3.0

ab

±1.07

2.9
ab

±1.51

3.0
ab

±1.06

3.5
a

±0.52

2.4
ab

±1.04

2.1
b

±0.78

MC -
3.2a

±0.94

3.1a

±0.85

3.2a

±0.99

2.0b

±0.74

2.0b

±0.86

Taste

None
3.2

ab

±1.17

3.1
b

±1.06

2.8
bc

±0.92

3.5
a

±1.06

2.7
bc

±0.81

2.1
c

±0.89

MC -
3.5

±1.24

3.1

±1.28

3.7

±1.39

3.1

±0.94

3.0

±1.13

Hardness

None
3.3

c

±1.08

3.6
bc

±1.01

4.0
ab

±1.65

3.6
bc

±1.19

4.3
a

±1.02

4.1
ab

±2.19

MC -
3.0

ab

±1.01

3.4
ab

±1.46

3.9
ab

±1.04

4.2
a

±1.89

4.0
ab

±2.14

Chewiness

None
3.9ab

±1.14

4.1a

±0.93

2.9c

±0.64

3.4ab

±1.07

2.9c

±1.08

2.0d

±0.98

MC -
3.7

±1.16

4.1

±1.57

3.5

±1.46

3.4

±1.03

3.7

±2.25

Gumminess

None
2.7

±1.63

2.9

±1.72

2.4

±1.25

2.8

±1.28

2.3

±1.63

2.4

±1.49

MC -
3.1

±1.68

3.5

±1.24

3.2

±1.57

3.7

±1.89

3.0

±1.58

Overall quality

None
3.2

±1.84

3.3
ab

±1.75

3.3
ab

±1.61

3.8
a

±1.83

2.4
bc

±1.74

2.0
c

±1.27

MC -
2.8

bc

±1.46

3.3
b

±1.52

4.1
a

±1.21

2.7b
bc

±0.99

2.5
c

±1.13

1) Mean±SD.

2) Mean with different letter are significantly different by Duncan's multiple range test (p<0.05).

. (color), (flavor) (taste) 5%
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, 20% 3% 5% .

20%

,

. (hardness) 10%

, (overall quality)

5% , 10%

20% , color flavor

.

.

.

MC 5%, 10%, 20% (chewiness) (gumminess)

.

,

(Table 6).

,

,

.

<Table 6> Correlation coefficient mechanical and sensory characteristics of noodle with

various Hizikia fusiformis powder

Sensory

Mechanical
Color Flavor Taste Hardness Chewiness Gumminess

Overall

quality

Springiness 0.292 0.223 0.254 0.445
**

0.252 0.265 0.284

Gumminess 0.050 0.006 0.025 0.391
**

0.178 0.037 0.051

Cohesiveness 0.258 0.247 0.227 0.492** 0.307* 0.211 0.284

Hardness 0.042 0.107 0.059 0.456
**

0.223 0.104 0.076

Chewiness 0.185 0.058 0.104 0.297 0.094 0.039 0.126

Adhesiveness 0.026 0.013 0.186 0.326
*

0.038 0.028 0.016

*p 0.05, **p 0.01,
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<Table 7> Correlation coefficient mechanical and sensory characteristics of noodle with

various Hizikia fusiformis powder and 2%methylcellulose (MC)

Sensory

Mechanical
Color Flavor Taste Hardness Chewiness Gumminess

Overall

quality

Springiness 0.107 0.115 0.163 0.375* 0.204 0.071 0.067

Gumminess 0.053 0.127 0.087 0.198 0.164 0.048 0.213

Cohesiveness 0.079 0.205 0.034 0.487** 0.281 0.114 0.040

Hardness 0.046 0.330 0.038 0.416* 0.190 0.053 0.051

Chewiness 0.112 0.235 0.087 0.043 0.041 0.076 0.215

Adhesiveness 0.056 0.303 0.119 0.358 0.214 0.028 0.023

*p 0.05, **p 0.01.

. 2% MC

<Table 7>

,

.

(5% + MC 2%) PE 5, 20

10 <Fig. 2> .

, 5 20 4 .

5 20 21.2 4.3 , 5 20

10 3 (Table 8).

<Table 8> Estimated shelf-life(days) for noodle added 5%Hizikia fusiformis powder and

2%methylcellulose(MC)

Temperature
Storage(days)

Bacteria
1)

Mold Off-flavour

20 2.2±0.2
2)

4.3±0.1 3±0.5

5 7.8±0.3***3) 21.2±1.2*** 10±0.9***

1) Estimated days attaining to the bacterial number of 1,000,000.

2) Mean±SD.

3) *** : p 0.001.
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<Fig. 2> Change of the number od total bacterium in noodle added 5%Hizikia fusiformis

powder and 2%methylcellulose(MC) during strorage at 5 ( ) and 20 ( ).

20

, 5 .

(2000) (g ) 1,000,000

. 8

log6/g

.

.

.

(water binding capacity) ,
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lluose (MC) 2% , ,

. 80mesh

100mesh 232% 253% 100mesh

. MC

, MC

. , 3%
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5%

, MC

. 5% , ,

, MC

. , (color), (flavor) (taste) 5%

, 20%

. ,

. ( 5% + MC 2%

) 5 20 4

5 20 21.2 4.3 , 5 20

10 3 . ,

, (100mesh) 5% MC 2%

,

8 .
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